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COMPLIANCE PROGRAM REPORT OF FINDINGS 
FY 79 PESTICIDES AND METALS IN FISH (7305.007) 
SUMMARY 
OBJECTIVE 
To determine levels of pesticides, industrial chemicals, and selected 
elements in domestic and imported fish sampled. 
BACKGROUND 
Because fish bioaccumulate>'< certain chemicals, levels of chemical con-
taminants in their edible portion must be closely monitored. In recent 
years, FDA has conducted several surveys designed to determine the occur-
rence and levels of selected chemicals or groups of chemicals in fish. 
Previous fish surveillance programs included the Mercury in Wholesale Fish 
Survey (FY 71), the FY 73 and 74 Comprehensive Fish Surveys, the Canned 
Tuna Program (FY 75), the Kepone and Mirex Contamination Program (FY 77), 
and the FY 77 Mercury in Swordfish Program. In addition, recent Compliance 
Programs for Pesticides and Metals in Foods and Pesticides, Metals, and 
Industrial Chemicals in Animal Feed have specified coverage of fish and 
fish products. 
Because of previous findings and the sustained high levei of fish imported 
into the United States, a separate compliance program dealing solely with 
chemical contaminants in fish was initiated by the FDA Bureau of Foods in 
FY 78. The program includes all domestic and imported fish coverage except 
that directed by the Bureau of Veterinary Medicine for animal feed components 
derived from fishery products. 
The earlier surveys indicated that "bottom feeder" species such as catfish 
generally had the highest levels of pesticides and polychlorinated biphenyls 
(PCBs). For this reason, coverage at these species has been emphasized. 
Similarly, tuna has received special attention because it is the most 
prevalent fish in the U.S. diet and because of potential problems with 
mercury. Halibut, swordfish, and snapper also were emphasized in the 
sampling because of potential problems with mercury levels determined in 
preV10US years. 
The findings in this program were used in detecting emerging problems in 
fish and directing FDA efforts to deal with them. Care must be exercised 
in drawing conclusions about trends from the data because this Compliance 
Program was not statistically designed. Sampling objectives and sources 
may vary from year to year; thus the results are not directly comparable. 
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FINDINGS 
1. The overall objective of the program was satisfied, and program dir-
ections were carried out, both in the scope of analytical coverage and 
the number of imported and domestic samples collected and analyzed. 
2. The overall adverse findings* rate for pesticides, industrial chemicals, 
and selected elements in both imported and domestic samples was 4.6%. 
The overall rate in FY 78 was 6%. 
3. As in previous surveys of fish, the contaminants found were primarily 
chlorinated organic compounds. In domestic samples, DDT-related ~om­
pounds were the most frequently found organic residues, followed by 
PCBs, dieldrin, BHC, and chlordane. The most frequently found organic 
residues in imported samples were DDT-related compounds followed by 
BRC, PCBs, RCB, and dieldrin. 
4. The distribution of levels of mercury in domestic and imported fish 
samples was similar to that found in FY 78 fish samples. The average 
levels of arsenic, cadmium, lead, and selenium found in canned domestic 
tuna were approximately the same as those in the FY 78 samples. 
5. In general, the levels of pesticides, industrial chemicals, and sel-
ected elements found in this survey were lower than levels determined 
to be health hazards to the consumer. 
ACTION 
1. This program was continued in FY 80 and 81. 
2. Beginning with the FY 80 program, investigational time was scheduled 
for use in gathering information regarding the use and disposal of 
pesticides and industrial chemicals in or around bodies of water. 
3. Beginning with the FY 81 program, fish from selected locations were 
analyzed for tetrachlorodioxins by Detroit District. Although this 
need was recognized previously, analytical capability in the Field 
laboratories was achieved only recently. 
4. Analyses for methyl mercury were conducted 1n FY 81 1n conjunction 
with total mercury analyses. 
4< 
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CONPLIANCE PROGRAM REPORT OF FINDINGS 
FY 79 PESTICIDES AND METALS IN FISH (7305.007) 
OBJECTIVE 
To determine levels of pesticides, industrial chemicals, and selected 
elements in domestic and imported fish sampled. 
BACKGROUND 
Because fish bioaccumulate* certain chemicals, levels of chemical con-
taminants in their edible portion must be closely monitored. In recent 
years, FDA has conducted several surveys designed to determine the occur-
rence and levels of selected chemicals or groups of chemicals in fish. 
Previous fish surveillance programs included the Mercury in Wholesale Fish 
Survey (FY 71), the FY 73 and 74 Comprehensive Fish Surveys, the Canned 
Tuna Program (FY 75), the Kepone and Nirex Contamination Program (FY 77), 
and the FY 77 Mercury in Swordfish Program. In addition, recent Compliance 
Programs for Pesticides and Metals in Foods and Pesticides, Metals, and 
Industrial Chemicals in Animal Feed have specified coverage of fish and 
fish products. 
Because of previous findings in domestic samples and the sustained high 
level of fish imported into the United States, a separate compliance pro-
gram dealing with chemical contaminants in fish was initiated by the 
FDA Bureau of Foods in FY 78. The program includes all domestic and im-
ported fish coverage except that directed by the Bureau of Veterinary 
Medicine for animal feed components derived from fishery products. 
The earlier surveys indicated that "bottom feeder" species such as catfish 
generally had the highest levels of pesticides and polychlorinated biphenyls 
(PCBs). Coverage of these species has been emphasized. Similarly, tuna 
has received special attention because it is the most prevalent fish in 
the U.S. diet. Halibut, swordfish, and snapper also were emphasized in 
the sampling because of potential problems with mercury as determined in 
previous years. 
PROGRAM DATA 
Program Design 
The Compliance Program directed the FDA Field Districts to: 
1. Collect 768 domestic surveillance samples>'<. These samples were to be 
collected at the wholesale level and were to be representative of 
locally caught species, if possible. Because of previously identified 
problems, species to be considered for coverage by appropriate districts 
included 
- 4 -
• Nackerel • Trout (sea and fresh water) 
• Snapper (all varieties) • Halibut 
• Rockfi.sh • Swordfish 
• Pike • Bluefish 
• Catfish 
Although not among the emphasized species, domestic shellfish and 
crustacea were subject to coverage under the program. 
2. Collect 96 samples of domestically canned tuna at the wholesale level 
as part of the 768 sample total. The eight Districts involved were to 
sample brands canned within the District boundaries, if possible. 
3. Collect 481 imported samples, including finfish, shellfish, crustacea, 
and exotic seafood varieties (squid, octopus, shark, eel, etc.). The 
selection of species was to be approximately proportional to the vol-
ume of that particular species imported. 
4. Analyze all samples (domestic and imported) for mercury and all domestic 
and imported samples except canned tuna for PCBs and organochlorine 
pesticides. All domestic samples within regulatory limits (except 
canned tuna) should also be analyzed for "GLC early eluting" chemicals, 
which are relatively volatile organic compounds. Additionally, domestic 
tuna within regulatory limits was to be analyzed for lead, cadmium, 
arsenic, and selenium. District discretion was to be used in Kepone 
and mirex analyses. The analytical methods are referenced in Attachment 
B. 
5. Exchange information of pesticide residue findings with the States. 
6. Recommend regulatory action when suspected violative sample results 
warrant. 
DATA SUMMARY 
In FY 79, 1,002 domestic samples were collected and analyzed. These samples 
represented at least 48 separate species, including both fresh and canned 
tuna. There were 513 imported samples, representing at least 44 different 
species and product types including both fresh and canned tuna. The number 
and type of domestic and imported samples collected and analyzed are shown 
1n Table 1. 
Of the 46 chemicals and elements detected and quantified in domestic and 
imported samples 26 were insecticides, together with related impurities 
and degradation products. There was one herbicide, two fungicides, one 
nematocide, eleven industrial chemicals, and five elements (Table 2). 
The most frequently found residues (excluding the selected elements) de-
tected in domestic samples (followed by the percent of positive samples) 
were DDE (52.6%), PCBs (42.0%), dieldrin (29.6%), BHC (28.4%), TDE (27.2%), 
6< 
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cis-chlordane (17.6%), trans-chlordane (16.4%), and DDT (14.5%). The 
residues found most frequently in imported samples (excluding the selected 
elements) were DDE (26.7%), BRC (17.0%), DDT (14.6%), TDE (8.4%), PCBs 
(8.0%), RCB (6.2%), and dieldrin (5.9%). 
In previous fish surveys the chemicals found in both domestic and imported 
samples were primarily chlorinated organic compounds. Of particular interest 
among these was the DDT group in domestic samples. The incidences of DDT-
related compounds were 
• nearly identical for DDE and TDE residues in this survey, the FY 
73 Comprehensive Fish Survey and the FY 78 Pesticides and Metals 
in Fish Survey 
• 14% in this and the FY 78 survey, and 33% 1n the FY 73 survey for 
residues of the parent DDT. 
The overall incidence of the DDT group in fish samples from this survey is 
lower than that found in the FY 73 survey. This coincides with the elimi-
nation of agricultural uses of DDT in the United States in the early 1970s; 
however, general inferences about these sample results should not be made 
because the surveys were not statistically designed. 
The incidences of other predominant chlorinated organic chemical residues 
such as BRC, RCB, PCBs and dieldrin were essentially the same in domestic 
samples collected in this and the n: 73 and FY 78 fish surveys. 
Early Eluting Compounds* 
Gas-liquid chromatographic (GLC) methods specified in Attachment B were 
used to analyze all nonviolative domestic fish samples for GLC early 
eluting* chemicals. The findings included trichlorobenzene, tetrachloro-
benzene, pentachlorobenzene, hexachlorobutadiene, and hexachloroethane. 
The frequency of findings for these compounds is shown in Table 2. 
In addition, another early eluting compound, hexachlorobenzene (RCB), is 
reported under "Pesticides" in Table 2 (RCB also is determined under the 
standard GLC conditions specified in Attachment B). The findings of RCB 
probably do not result completely from its use as a pesticide. A large 
percentage of these findings probably reflect environmental contamination 
caused by the presence of RCB as a byproduct in the production of perchloro-
ethylene and other chlorinated hydrocarbons. The frequency distribution 
of levels of RCB residues detected in domestic finfish is shown in Table 3. 
Polychlorinated biphenyls (PCBs) 
PCB residues corresponding to the composition of four Aroclors were de-
tected along with a number of findings of unspecified PCBs (Table 2). 
Detectable PCB residues were found in 423 domestic samples and 41 imported 
samples (some samples had more than one residue) making the overall occur-
rence rate 31%. The domestic and import occurrence rates were 43 and 8%, 
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respectively, in FY 79 and 41 and 11% in FY 78. Tables 4 and 5 show the 
frequency distribution of PCB residues by species in domestic and imported 
fish samples. Related products also are included. 
PCB residues were found in 35% of the domestic samples, ranging up to 1-2 
ppm; 5.5% fell in the 2-5 ppm range. Ten domestic samples (1.0%), which 
included lobster, carp, and catfish, had residues in excess of the 5 ppm 
temporary tolerance*. The lobster samples were collected from New Bedford 
Harbor, Massachusetts, part of which was closed to the harvesting of lobsters 
throughout FY 79. Table 6 shows the PCB frequency distribution for domestic 
marine species only; the overall average was 0.11 ppm. 
No imported samples were above the tolerance for PCBs. The imported spec~es 
with the highest average PCB values were herring (one sample), fresh water 
bass, white fish, and fresh water trout (Table 5). 
Table 7 presents average PCB levels for Jomestic and imported marine spec~es. 
The overall average level of the imported marine fish samples (0.002 ppm) 
was lower than that of the domestic marine fish samples (0.11 ppm). 
Table 8 presents PCB findings for domestic and imported fresh water, 
estuarine, and anadromous species. The overall averages of 0.82 and 0.06 
ppm for domestic and imported samples, respectively, were substantially 
higher than those seen of strictly marine species. 
The frequency and levels of PCB YJsidues in this survey appeared to be 
about the same as those of surveys in previous years. Unlike some of the 
chlorinated hydrocarbon pesticides (e.g., parent DDT), PCB residues pro-
bably will remain as environmental contaminants for a great many years. 
Other Industrial Chemicals 
Isopropyl diphenyl phosphate was found in four domestic samples at levels 
of 1.71-16.84 ppm. No action level* or tolerance has been established for 
this residue. 
Mercury 
The frequency distribution of mercury levels in the domestic and imported 
fish samples is shown in Tables 9 and 10, respectively. The FDA action 
level for mercury in fish is 1 ppm. Nine domestic samples exceeded the 1 
ppm level (0.9%). The species involved were swordfish, tuna, and fresh 
water trout. There were 19 imported samples (3.7%) with mercury levels 
over 1 ppm. Most of these samples were swordfish. 
Kepone and Mirex 
One finding each of Kepone (0.02 ppm) and m~rex (trace) was reported. 
Chlordane 
An action level of 0.3 ppm was set in FY 79 for chlordane in fish. The 
value for residues of chlordane includes the individual components of 
chlordane and its alteration products: c~s- and trans-chlordane, cis- and 
8< 
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trans-nonachlor, oxychlordane (octachlor epoxide), and alpha-, beta-, and 
gamma-chlordene. However, levels of individual residue components must be 
measurable at 0.02 ppm or above and their identity confirmed to be added 
into the total chlordane value. Total chlordane showed a 24.2% occurrence 
rate in the FY 79 domestic samples. 
The frequency distribution for total chlordane residue levels in the domestic 
samples (Table 11) shows that 3% of the samples exceeded the 0.3 ppm action 
level. Catfish, carp, and suckers (buffalo) were the major species involved. 
Heptachlor Epoxide 
Although there were no adverse findings* for heptachlor epoxide in FY 78 
and 79, this compound has occasionally been a problem in the past (the 
action level is 0.3 ppm). The frequency distribution of levels in the 
domestic finfish samples is shown in Table 12. 
Dieldrin 
As in the case of some other organochlorine pesticides, adverse findings 
for dieldrin have declined considerably. Seven domestic samples (0.7%) 
exceeded the 0.3 ppm action level. The overall average in domestic finfish 
was 0.016 ppm. Table 13 displays the frequency distribution of the residue 
levels in the domestic finfish samples. The overall incidence of residues 
in the domestic samples was 30.9%. 
DDT group (DDT, TDE, and DDE) 
Table 14 shows the frequency distribution of the levels of DDE residues in 
the domestic samples. The overall average was 0.20 ppm. The 5 ppm action 
level applies to the compounds individually or in combination. The FY 79 
adverse findings rate for the DDT group in domestic samples was 1.1%. 
Sable fish, eels, cod, mackerel, and ocean perch had the highest average 
levels of DDE. 
Arsenic, Lead, Cadmium, and Selenium in Canned Domestic Tuna 
There are currently no regulatory guidelines for any of these elements in 
fish; these analyses were conducted to provide data on prevailing levels 
in fish. Tables 15-18 show the frequency distribution of levels of these 
elements in canned tuna. 
Adverse Findings 
The overall adverse findings rate for both domestic and imported samples 
was 4.6%. 
- 8 -
DATA QUALITY 
Attachment B references the var10US analytical methods for analyses of 
fish in this program. 
The methods of analysis used in this program have been validated either 
through official adoption by the Association of Official Analytical Chemists 
or by other interlaboratory procedures. Limits of quantitation for each 
residue type are specified by the program instructions and vary depending 
on the chemical and the type of the substrate being analyzed. Residues 
detected below the limit of quantitation are reported here as "trace" 
values and are counted as positive occurrences. However, they are assigned 
a value of zero in expressing average residue values for a particular 
chemical or species. 
Because of.the program's scope, review of individual analytical reports 
is not feasible. FDA field districts report all findings of pesticides, 
industrial chemicals, and elements into a computerized system after a 
judgment is made of their regulatory significance. This system provided 
adequate data for evaluating this Compliance Program. Care must be exer-
cised however, in drawing conclusions about trends from these data. Sampling 
objectives and sources may vary from year to year; therefore the results 
are not directly comparable. 
FINDINGS 
1. The overall objective of the program was satisfied and program dir-
ections were carried out, both in the scope of analytical coverage and 
the number of imported and domestic samples collected and analyzed. 
2. The overall adverse findings rate for pesticides, industrial chemicals, 
and selected elements in both imported and domestic samples was 4.6%. 
The overall rate in FY 78 was 6% . 
.r 
3. As in previous surveys of fish, the contaminants found were primarily 
chlorinated organic compounds. In domestic samples, DDT-related com-
pounds were the most frequently found organic residues, followed by 
PCBs, dieldrin, BHC, and chlordane. The most frequently found organic 
residues in imported samples were DDT-related compounds, followed by 
BHC, PCBs, HCB, and dieldrin. 
4. The distribution of levels in domestic and imported fish samples was 
similar to that found in FY 78 fish samples. The average levels of 
arsenic, cadmium, lead, and selenium found in canned domestic tuna 
were approximately the same as those in the FY 78 samples. 
:10< 
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5. In general, the levels of pesticides, industrial chemicals, and sel-
ected elements found in this survey were lower than levels determined 
to be health hazards to the consumer. 
ACTION 
1. This program was continued in FY SO and Sl. 
2. Beginning with the FY SO program, investigational time was scheduled 
for use in gathering information regarding the use and disposal of 
pesticides and industrial chemicals in or around bodies of water. 
3. Beginning with the FY Sl program, fish from selected locations were 
analyzed for tetrachlorodioxins by Detroit District. Although this 
need w~s recognized previously, analytical capability was achieved in 
the Field laboratories only recently. 
4. Analyses for methyl mercury were conducted 1n FY Sl 1n conjunction 
with total mercury analyses. 
11< 

Attachment A 
Definitions 
Action level - A level set by FDA to minimize exposure to unavoidable 
poisonous and deleterious substances by defining the maximum level of 
these substances that may be present in specific foods. This level ~s 
set administratively, rather than by formal rule-making procedures. 
Adverse findings - The laboratory classification used to indicate an . 
apparent actionable violation of the Federal Food, Drug and Cosmetic Act. 
Bioaccumulate - To absorb and concentrate a substance upon environmental 
exposure to it. 
Early eluting chemicals - Substances not usually identifiable under normal 
conditions of pesticide analysis used by FDA. They are called early eluting 
because they are eluted early in the Gas Liquid Chromatography procedure. 
Surveillance samples - Samples collected from lots with no inspectional or 
other evidence or suspicion of pesticide misuse. 
Tolerance - A formally established regulation that sets the maximum level 
of a particular pesticide or environmental contaminant residue that can 
legally be present in or on a particular food as established under section 
406, 408 or 409 of the FD&C Act. 
Attachment B 
Methods of Sample Analysis 
FDA District personnel used. the following methods for sample analysis: 
.11 
Samples (except canned tuna) underwent analysis for organochlorine 
and polychlorinated biphenyl residues via the multiresidue methodology 
described in the Pesticide Analytical Manual, Vol. I (PAM I), Sections 
211.1 and 212.1. The extraction step for fish samples was modified 
slightly to prevent loss of early-eluting industrial chemicals. 
i' .• 
a. PCB residues - Samples analyzed by methods cited above fii plus 
PAM I, 251. 
b. All domestic fish samples within regulatory limits (except canned 
tuna) were to be analyzed for early-eluting industrial chemicals 
using methodology described in Laboratory Information Bulletin'·s 
(LIB) 1710 and 1710A. 
"·1iI 
c. Mirex - Selected samples were analyzed for muex using the metWc5<il 
of Bong, JAOAC 58, 557-561, (1975). 
d. Kepone - Samples were analyzed by methodology described in JAOAC 
~, 877-883 (1978). 
e. Lead and Cadmium - Twna S'amples (within regulator:y limits for 
mercury) were analyzed using the method in L!B 1996-. 
f. Arsenic and Selenium - Canned tuna (within regulatory limits 
for mercury) was analyzed by methodology described in LIB 1900 
and Analytical Chemistry, 48, 120-125 (1976) or LIB 1900A. 
g. Mercury - Fish and carmed, tuna were analyzed using AOAC XII method 
25.103-25.107 .o:r.2.5.~Ol;""25.C02. See the 4tli SUPNleme·~t.fGr 
latest modifications to both methods.' 
TABLE 1 -
SAMPLES COLLECTED & ANALYZED - FY 79 
SPECIES DOMESTIC IMPORT TOTAL 
Bass, fresh water 7 11 18 
Bass, salt water 9 9 
Bluefish 29 29 
Bonito 5 5 
Butterfish 2 2 
Carp 75 1 76 
Catfish 145 9 154 
Cod 39 28 67 
Croaker, drum 57 14 71 
Eel 3 1 4 
Flounder 34 11 45 
Grouper 1 6 7 
Haddock 9 12 . 21 
Hake 1 3 4 
Halibut 7 5 12 
Herring 9 1 10 
Mackerel 17 9 26 
Mullet 16 2 18 
Ocean perch 6 6 12 
Pike 7 14 21 
Perch, fresh water 32 12 44 
Pollack 3 14 17 
Porgy 9 1 10 
Sable fish (black cod) 21 21 
Salmon 6 6 
Sardines 1 10 11 
Shark 4 6 10 
Smelt 1 3 4 
Red Snapper 16 44 60 
Spot 19 1 20 
Suckers (buffalo) 30 1 '3l 
Swordfish 13 31 44 
Trout (fresh water) 38 29 67 
Tuna 120 57 177 
Turbot 9 9 
Weakfish (Sea Trout) 31 6 37 
White fish 18 5 23 
Whiting 17 40 57 
Fish, unclassified 26 47 73 
Abalone 2 2 
Clams 29 1 30 
Oysters 18 5 23 
Mussels 1 1 2 
Scallops 3 3 
Crabs 24 12 36 
Crayfish, fresh water 8 8 
Lobster 18 18 
j.4< 
- 2 -
SPECIES DOMESTIC IMPORT TOTAL 
Shrimp & prawns 10 24 34 
Squid 4 8 12 
Snails 1 1 
Turtle 6 6 
Octopus 6 6 
Caviar 1 1 
Fish roe 1 1 
TOTAL 1,002 513 1515 
TABLE 2 
NUMBER OF FINDINGS AND MAXIMUM LEVEL 
Insectici.des, Impurities, 
and Degradation Products 
Aldrin 
BRG 
Chlordane 
Cis-chlord2.nc 
Cis-nonachlor 
Trans-chlordane 
DDE 
DDT 
Dia zinon 
Dieldrin 
Dyfonate 
Endrin 
HeB 
Heptachlor 
Heptachlor epoxide 
Kepone 
Lindane 
Mirex 
Nonachlor 
Trans-nonachlor 
Oc tac hlor e pox ide 
p-Dichlorobenzene 
Parathion 
Pentachlorophenyl methyl ether 
(pentachloroaniso Ie) 
TDE 
Toxaphene 
TOTAL - lnsec tic ides, etc. 26 
Herbici de 
Dacthal 
TOTAL - Herbicide = 1 
Domestic In·fort 
1 0 
2bS 31 
59 4 
176 If 
4 0 
164 
527 137 
145 7') 
31 2 
297 30 
20 (j 
£"-', 
J.) 4 
69 32 
6 0 
85 1+ 
7 0 
6 " d 
23 1 
41 2 
12 (j 
24 9 
" U '-
1 0 
62 1 
272 43 
19 0 
Domestic Import 
8 o 
1.6< 
Maximum, 
ppm 
C~Cl 
u. [:~ 
7.61 
U.::7 
C.02 
0.':1 
lS.60 
L CU 
C.02 
u.45 
0.02 
C.09 
(.12 
0.(2 
G.l S 
G. C2 
C.64 
'h:ace 
0.23 
0.C6 
or,,) 
• L '-
0.10 
G. 02 
O. C4 
30.50 
6.S0 
Maximum, 
ppm 
0.01 
Fungicides 
carboxin 
PCNB (pentachloroni troben zene) 
TOTAL - Fungicides = 2 
Nematocide 
Dibromochloro propane 
TOTAL - Nematocide = 1 
Industrial Chemicals 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroelor 1260 
Polychlorinated biphenyls 
. (not specified) 
Hexachlorobutadiene (HCBD) 
Hexachloroethane 
Isopropylphenyl diphenyl phosphate 
Pentachlorobenzene 
Tetrae hlor-oben zene 
Trichlorobenzene 
TOTAL - Industrial Chemicals = 11 
Metals and ather Elements 
Arsenic 
Cadmium 
Lead 
Mercury 
Selenium 
TOTAL - Metals and Other Elements 5 
- 2 -
Domestic 
o 
o 
Domestic 
7 
Domestic 
20 
17 
368 
101 
42 
5 
5 
4 
16 
2 
8 
Jomestic 
84 
84 
88 
799 
87 
Import 
1 
2 
Import 
o 
Import 
3 
o 
37 
3 
1 
o 
o 
o 
o 
o 
o 
Import 
37 
37 
36 
457 
38 
Maximum, 
ppm 
0.02 
Trace 
Maximum, 
ppm 
Trace 
Maximum, 
ppm 
22.10 
3.10 
50.00 
3.60 
5.60 
0.02 
1.26 
16.84 
0.03 
0.24 
0.23 
Maximum, 
ppm 
4.12 
0.27 
2.37 
9.00 
1.20 
*The PCB data in this table are detections of various forms of PCBs and the 
number detected is more than the number of positive samples displayed on tables 
4 and 5 because some samples contained more than one form of PCB. 
:17< 
TABLE 3 -
DISTRIBUTION OF HCB RESIDUE LEVELS IN 
DOMESTIC FINFISH - FY 79 (Positives Only) 
Number Trace- 0.03-
Domestic Number % 0.02 0.04 > 0.05 Ave.*, Max. , 
Species Samples Positive Positive ppm ppm ppm ppm ppm 
Bluefish 29 1 3.4 1 T T 
Buffalo (sucker) 30 3 10.0 1 1 1 .004 .09 
Carp 75 11 14.7 9 2 .002 .04 
Catfish 145 25 17.2 24 1 .002 .12 
Croaker, drum 57 8 14.0 7 1 • OO~ .04 
Eel 3 2 66.7 2 T T 
Herring 9 6 66.7 6 T T 
Mackerel 17 1 5.9 1 T T 
Mullet 16 2 12.5 2 '.008 .07 
Perch, fresh water 32 1 3.1 1 T T 
Porgy 9 1 11.1 1 T T 
Salmon 6 1 16.7 1 T T 
Trout, fresh water 38 1 2.6 1 T T 
Trout, sea 31 1 3.2 1 T T 
Whiting 17 2 11.8 2 T T 
Fish, unclassified 26 1 3.8 1 T T 
T = trace 
Overall % finfish positive = 7.6 
Overall average, domestic finfish only - 0.0009 ppm 
T = < 0.01 ppm (per computerized data reporting system), 
*Values reported as "T" equated to zero in computing average. 
No regulatory limit has been established for HCB in fish. 
TABLE 4 -
DI::T~,IBrTION OY PCB LEl-TILS - IT 79 DOMESTIC FISH 
Max. 
Nurr.~er °1 Ave. , level, None 2-5 >5 10 <2 
Speci·es Sam?1es Positive ppm ppm Detected ppm ppm ppm 
Bass, fresh '!.'ater 7 57.1 .18 0.60 3 4 
Bass, salt water 9 44.4 .3 f, 1.61 5 4 
Bluefish 29 75.9 .39 2.48 -7 21 1 
Boni to 5 80.0 .09 .20 1 3 
Butterfish 2 0 0 0 2 
Carp 75 61.3 1.14 11.44 29 34 9 3 
Catfish 145 54.5 .84. 7.45 66 51 20 3 
Cod 39 20.5 .008 0.31 31 8 
Croaker, drum 57 45.6 .26 2.59 31 24 2 
Eel 3 66.7 .92 1.63 1 2 
Flounder 34 32.4 .02 0.24 23 11 
Grouper 1 0 0 0 1 
Haddock 9 0 0 0 9 
Hake 1 0 0 0 1 
Halibut 7 0 0 0 7 
Herring 9 66.7 .09 .79 3 6 
Mackerel 17 76.5 .33 1.51 4 13 
!-1u 11 et 16 6.3 .06 .90 15 1 
Perch, fresh vater 32 46.9 .38 2.99 17 14 1 
Perch, ocean 6 100.0 .08 .50 0 6 
Pike 7 85.7 .43 1.12 1 6 
Pollack 3 0 0 0 3 
Porgy 9 88.9 .51 2.00 1 8 
Sable 21 0 0 0 21 
Salmon 6 0 0 0 6 
Sardines I 0 0 0 1 
Shark , 0 0 0 4 41 
Smelt 1 0 0 0 1 
Red snapper 16 12.5 .02 .15 14 2 
Spot 19 57.9 .04 :29 8 11 
Sucker (buffalo) 30 86.7 .92 4.57 4 23 3 
Swordfish 13 15.4 Trace Trace 11 2 
Trout, fresh water 38 76.3 1.30 4.73 9 17 12 
Trout, sea 31 64.5 .14 .58 11 20 
Tuna 120 0 0 0 120 
White fish 18 94.4 1.49 3.79 1 12 5 
Whiting 17 94.1 .52 1.50 1 16 
Fish, unclassified 26 38.5 .12 1.26 16 10 
Clams 29 41.4 .13 .95 17 11 
Oysters 18 0 0 0 18 
Mussels 1 100 Trace Trace 0 1 
Crabs 24 0 0 0 24 
Crayfish 8 0 0 0 8 
Lobster 18 94.4 4.78 22.1 1 11 2 4 
Shrimp 10 0 0 0 10 
Squid 4 a 0 0 4 
Turtle 6 50.0 .49 2.0 3 3 
Fish roe 1 100 .07 .070 0 1 
The temporary tolerance for PCB in fish is 5 ppm. 
19< 
TABLE 5 -
DISTRIBUTION OF PCB LEVELS - FY 79 IMPORTED FISH 
Max. 
Number CI Ave., level) None <1-2 2-5 >5 /0 
Species Samples Positive ppm ppm Detected ppm ppm ppm 
Bass, fresh 'Water 6 66.7 .52 1.10 2 4 
Carp 1 100 Trace Trace 0 1 
Catfish 9 11.1 Trace Trace 8 1 
Cod 28 10.7 .0004 .01 25 3 
Croaker, drum 14 7.1 .02 .30 13 1 
Eel 1 0 0 0 1 
Flounder 11 18.2 .03 .30 9 2 
Grouper 6 0 0 0 6 
Haddock 12 0 0 0 12 
Hake 3 0 0 0 3 
Halibut 5 0 0 0 5 
Herring 1 100 .77 .77 0 1 
Mackerel 9 0 0 0 9 
Mullet 2 0 0 0 2 
Perch, fresh ",ater 12 33.3 .001 .01 8 4 ' . 
Perch, ocean 6 33.3 Trace Trace 4 2 
Pike 14 35.7 .03 .37 9 5 
Pollack 14 0 0 0 14 
Porgy 1 0 0 0 1 
Sardines 10 30.0 Trace Trace 7 3 
Shark 6 0 0 0 6 
Smelt 3 66.7 TrA.ce Trace 1 2 
Snapper 44 2.3 Trace Trace 43 1 
Spot 1 0 0 0 1 
Sucker ( buff alo) 1 100 Trace Trace 0 1 
S'Wordfish 31 0 0 0 31 
Trout, fresh 'Water 29 17.2 .14 1.61 24 5 
Trout, ocean 6 0 0 0 6 
Tuna 57 0 0 0 57 
Turbot 9 0 0 0 9 
""bite. fish 5 60.0 .49 1.14 2 3 
Whiting 40 0 0 0 40 
Fish, unclassified 47 2.1 .0002 .01 46 1 
Abalone 2 0 0 0 2 
Clams 1 0 0 0 1 
Ovsters 5 20.0 Trace Trace 4 1 
Mussels 1 (l 0 0 1 
Scallops 3 0 0 0 3 
Crabs 12 0 0 0 12 
Shrimp 24 0 0 0 24 
Squid 8 0 0 0 8 
Snails 1 0 0 0 1 
Octopus 6 0 0 0 6 
Caviar 1 0 0 0 1 
, 
The temporary tolerance for PCB in fish is 5 ppm. 
TABLE 6 -
DISTRIBPTION OF PCB LEVELS - IT 79 DOMESTIC 
MARINE SPECIES ONLY - SA~LED UNDER 
, 
, 
PROGRAM i305.007 I 
i 
I 
Max. 
No. % Ave. , leve1~ None <1-2 2-5 >5 
Species Samples Positive .ptl'm ppm 'Detected ppm ppm ppm 
Bluefish 29 75.9 .39 2.48 7 21 1 
Bonito 5 80.0 .09 .20 1 4 
Butterfish 2 0 0 0 2 
Cod 39 20.5 .008 0.31 31 8 
Croaker, drum Si 45.6 .26 2.59 31 24 2 
Flounder 34 32.4 .02 0.24 '2:3 11 
Grouper 1 0 0 0 1 
Haddock 9 0 0 0 9 
Hake 1 0 0 0 1 
Halibut 7 0 0 0 7 
Mackerel 17 76.5 .33 1.51 4 13 
Mullet 16 6.3 .06 .90 15 1 
Perch, ocean 6 100.0 .08 .SO 0 6 
Pollack 3 0 0 0 3 
'Porgy. 9 88.9 .51 2.00 1 8 
Sable 21 0 0 0 21 
SaT.dines 1 0 0 0 1 
Shark 4 0 0 0 4 
Snapper, red 16 12.5 .02 .15 14 2 
Spo: 19 57.9 .04 .29 8 11 
Swordfish 13 15.4 Trace Trace 11 .2 
Trout, sea 31 64.5 .14 .58 11 20 
Tuna 120 0 0 0 120 
l-1hiting 17 94.1 .52 1.50 1 16 
Total Samples ... 477 
Number Positive ... 150 
% Positive - 31.4 
Average marine PCB content, .11 ppm 
Max. level, marine species - 2.59 ppm (Croaker) 
The temporary tolerance for PCB in fish is,S ppm. 
. 
21.< 
TABLE 7 -
PCB LEVEl, COMPARISON, DOMESTIC VS. IMPORTED 
~ARINE SPECIES ONLY - FY 79 
Ave. PCB level, ppm % exceedin~ 2 E~ 
Species Tlomestic Imported Domestic 1I1lported 
Bluefish .39 3.4 
Bonitb .09 0 
Butterfish 0 0 
Cod .008 .0004 0 0 
Croaker .26 .02 3.5 0 
Flounder .02 .03 0 0 
Grouper 0 0 0 0 
Haddock 0 0 0 0 
Hake 0 0 0 0 
Halibut 0 0 0 0 
Mackerel .33 0 0 0 
Mullet .06 0 0 0 
Perch, ocean .08 Trace 0 0 
Pollack 0 0 0 0 
Porgy .51 0 0 0 
Sable 0 0 
-
Sardines 0 Trace 0 0 
Shark 0 0 0 0 
Sna.?per, red .02 Trace O· 0 
Spot .04 0 0 0 
Swordfish Trace 0 0 0 
Trout, sea .14 0 0 0 
Tuna 0 0 0 0 
Turbot 0 0 
Whiting .52 0 0 0 
Squid 0 0 
Octopus 0 0 
Overall average ,ppm --- .11 .002 
The temporary tolerance for PCB in fish is 5 ppm. 
o .. Not Detected 
- .. Not Examined 
22< 
TABLE 8 -
PCB LE''EL COMPARISO~, j'lOMEST!C .Y!. !!-":?ORTED 
FRESH 'WATER, ESTUARINE, A.l-.o'D A~ADRm-10US SPECIES - IT 79 
Soecies 
Bass, fresh ... ater 
Carp 
Catfish 
Eel 
Herring 
Perch, fresh \;ate1" 
Pike 
Salmon 
Smelt 
Sucker (buffalo) 
Trout, fresh ... ate1" 
White fish 
Fish, unclassified 
Abalone 
Clams 
Oysters 
Mussels 
Scallops 
Crabs 
Crayfish 
Lobster 
Shrimp 
Octopus 
Squid 
Turtle 
Caviar, roe 
Bass, salt water 
Ave. PCB level, ppm 
Domestic Imported 
.18 
1.14 
.84 
.92 
.09 
.38 
.43 
o 
a 
.92 
1.30 
1.49 
.12 
.13 
o 
Trace 
o 
o 
4.78 
o 
o 
.49 
.070 
.36 
.52 
Trace 
T1"ace 
o 
.77 
.001 
.03 
Trace 
Trace 
.14 
.49 
.0002 
o 
o 
T1"ace 
o 
o 
o 
o 
o 
o 
o 
Overall average, ppm ----- .82 .06 
The temporary tolerance for PCB in fish is 5 ppm. 
o - Not Detected 
- • Not Examined 
% exceeding 2 FE! 
Domestic Im~orted 
o 
16 0 0 
15.9 
o 
o 
3.1 
o 
o 
o 
10.0 
31.6 
27.8 
o 
o 
o 
o 
o 
o 
33.3 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
.0 
o 
o 
o 
o 
o 
o 
o 
- 0 
o 
o 
o 
TABLE 9 -
DISTRtBUTION OF MERCURY LE\~LS - FY 79 DOMESTIC FISH. 
Max. Trace- 0.04- 0.11- 0.51-
No. Ave.* level, 0.03 0.10 0.50 1.0 >1.0 , 
Species Samnles ppm ppm p'Om ppm ppm ppm ppm . 
Bass, fresh water 7 .19 .62 4 1 
Bass, salt water 9 .07 .25 1 3 
Bluefish 29 .19 .81 7 14 2 
BonitD 5 .30 .52 3 2 
Butterfish 2 .13 .17 1 1 
Carp 75 .11 .37 27 34 
Catfish 145 .10 .74 25 38 50 1 
Cod 39 .15 .83 1 11 12 4 
f"ro"1-:er. dnro 57 .10 .66 7 23 14 ., 
Eel 3 .18 .41 2 
Flounder 34 .06 .28 6 22 3 
Haddock .9 .06 .10 8 
Bake 1 .05 .05 1 
Halibut 7 .27 .51 6 1 
Berring 9 .05 .14 5 3 1 
Mackerel 17 .08 .36 7 5 
Mullet 16 .03 .18 5 3 1 
Perch, fresh water 32 .13 .30 7 23 
Perch, ocean 6 .17 .44 3 3 
Pike, walleye 7 .26 .75 6 1 
Pollack 3 .05 .14 1 
Porgy 9 .10 .22 2 5 
Salmon 6 .07 .14 4 1 
Sardines 1 0 0 
Shark 4 .21 .39 3 
Smelt 1 .09 .09 1 
Snapper, red 16 .19 .57 4 10 1 
. Spot 19 .02 .08 7 4 
Sucker (buffalo) 30 .11 .27 1 9 18 
Swordfish 13 .83 l.SZ 1 3 6 
Trout, fresh water 38 .13 1.01 2 11 10 1 1 
Trout, sea 31 .09 .24 3 16 11 
Tuna 120 .23 1.10 2 6 84 3 :2 
t.."h1 te, fish 18 .06 .• 24 8 3 
lrnliting 17 .11 .. 24 9 7 
Fish, unclassified 26 .04 .44 1 2 4 
Clams 29 .04 .09 6 20 
Crabs 24 .09 .28 1 5 8 
Crayfish 8 .05 .20 4 3 1 
Lobster 18 .16 .43 2 10 
Mussels 1 .09 .09 1 
Oysters 18 .03 .22 14 2 1 
Shrimp 10 0 0 
Squid 4 •• 002 .01 1 
Turtle 6 0 0 
*Values reported as "trace" are equated to zero in cacputing averages. 
The action level for mercury in fish is 1 ppm. 24< 
TABLE 10 -
DISTRIBUTION OF MERCURY LEVELS - IT 79 IMPORTED FISH 
Max. Trace- 0.04- 0.11- 0.51-
Number Ave. * s level, 0.03 0.10 0.50 1.0 >1.0 
·Soed.es _. Samples ppm ppm ppm ppm ppm ppm p~. . 
Bass, fresh water 11 .12 .16 3 8 
Carp 1 .11 .11 1 
Catfish 9 .06 .11 2 6 1 
Cod 28 .06 .18 3 17 1 
Croaker, drum 14 .06 .23 2 3 3 
. Flounder 13 .07 .21 8 2 
Grouper 6 .11 .27 2 2 
Haddock 12 .06 .10 1 11 
Hake 3 .04 .11 1 
Halibut 5 .33 .81 1 1 2 
Mackerel 9 .07 .18 1 7 1 
Mullet 2 .10 .12 1 1 
Perch, ocean 6. .08 .32 2 2 1 
Perch, fresh water 12 .19 .63 1 4 5 2 
Pike 14 .18 .57 11 1 
Pollack 14 .02 .09 4 3 
Sardines 10 .02 .05 3 3 
Shark 6 .27 1.42 1 1 
Smelt 3 .05 .08 1 2 
Snapper, red 44 .16 .67 3 9 27 1 
Spot 1 .07 .07 1 
Sucker 1 .65 .65 ·1 
Swordfish 31 1.21 2.07 2 13 , 16 
Trout, fresh water 29 .05 .36 5 2 5 
Tuna 57 .32 9.0 8 44 1 
Turbot 9 .02 .06 2 2 
Trout, sea' 6 .11 .14 2 4 
White. fish 5 .03 .09 2 
Whiting 40 .05 .27 15 14 4 
Fish, unclassified 42 .09 .56 5 11 13 1 
Abalone 2 0 0 
Clams 1 .03 .03 1 
Crabs 12 .Os .07 11 
Caviar 1 0 0 
Mussels 1 0 0 
Octopus 6 .03 .07 2 2 
Oysters 5 .40 1.85 1 2 .. J. 
Scallops 3 .01 .02 1 
Shrimp 24 .()l .06 "1 5 
Snails 1 0 0 
, Squid 8 .02 .12 2 1 
*Values reported as "trace" are equated to zero in computing averages. 
The action level for mercury in· fish is 1 ppm. 
TA
BL
E 
11
 -
DI
ST
RI
BU
TI
ON
 O
F 
TO
TA
L 
CH
LO
RD
AN
E 
RE
SI
DU
ES
 I
N 
DO
M
ES
TI
C 
FI
SH
 
FY
 7
9 
(PO
SIT
IV
ES
 O
NL
Y) 
N
o.
 
D
om
es
tic
 
Sa
mp
~e
s 
N
o.
 
%
 
T
ra
ce
-
0.
11
-
0.
21
-
A
ve
."
', 
SP
EC
IE
S 
A
na
ly
;e
d 
Po
s.
 
PO
Se
 
0.
10
 
0.
20
· 
0.
30
 
>
 0
.3
0 
pp
m_
 
M
ax
., 
pp
m 
B
as
s,
 f
re
sr
rw
at
er
 
7 
3 
42
.9
 
3 
0.
01
 
0.
10
 
B
as
s,
 s
a
lt
 w
a
te
r 
9 
3 
33
.3
 
1 
2 
0.
05
 
0.
19
 
B
lu
ef
is
h 
29
 
11
 
37
.9
 
11
 
0.
00
7 
0.
07
 
Ca
rp
 
75
 
40
 
53
.3
 
32
 
1 
3 
4 
0.
13
 
5.
44
 
C
at
fi
sh
 
14
5 
75
 
51
.7
 
41
 
16
 
3 
15
 
0.
08
 
1.
03
 
Cl
am
s 
29
 
13
 
44
.8
 
11
 
1 
1 
0.
01
 
0.
21
 
C
ro
ak
er
, 
dr
um
 
57
 
14
 
24
.6
 
12
 
1 
1 
0.
01
 
0.
27
 
E
el
 
3 
2 
66
.7
 
1 
1 
2.
54
 
7.
61
 
Fi
sh
 R
oe
 
1 
1 
10
0.
0 
1 
0.
05
 
0.
05
 
H
er
ri
ng
J 
sh
ad
 
9 
4 
44
.4
 
4 
0.
02
 
0.
08
 
~,j
 M
ac
ke
re
l 
17
 
1 
5.
9 
1 
T 
T 
0;: 
M~l
let
 
16
 
11
 
68
.8
 
5 
3 
3 
0.
11
 
0.
41
 
.
 
Po
rg
y 
9 
1 
11
.1
 
1 
0.
00
2 
0.
02
 
Se
a 
T
ro
ut
 (
W
ea
kf
ish
) 
31
 
9 
29
.0
 
9 
0.
00
4 
0.
04
 
Sp
ot
 F
is
h 
19
 
14
 
73
.7
 
14
 
0.
00
2 
0.
02
 
Su
ck
er
s 
(B
uf
fa
lo
) 
30
 
24
 
80
.0
 
10
 
5 
5 
4 
0.
16
 
0.
79
 
Sw
or
df
is
h 
13
 
1 
7.
7 
1 
0.
02
 
0.
20
 
T
ro
ut
, 
fr
es
rr
w
at
er
 
38
 
9 
23
.7
 
8 
1 
0.
00
8 
0.
18
 
W
hi
te
 f
is
h 
(i
nc
l. 
Ch
ub
s) 
18
 
5 
27
.8
 
3 
2 
0.
03
 
0.
17
 
W
hi
tin
g 
17
 
1 
5.
9 
1 
0.
00
1 
0.
02
 
*
V
a1
ue
s 
re
po
rt
ed
 a
s
 
T
ra
ce
 e
qu
at
ed
 t
o
 z
e
ro
 
in
 c
o
m
pu
tin
g 
a
v
e
ra
ge
. 
Th
e 
a
c
ti
on
 l
ev
el
 f
or
 c
hl
or
da
ne
 i
n 
fi
sh
 i
s 
0.
3 
pp
m
. 
"
 
TABLE 12 -
DISTRIBUTION OF HEPTACHLOR EPOXIDE 
RESIDUE LEVELS IN DOMESTIC FINFISH - FY 79 (Positives Only) 
Number Trace- 0.03- 0.06-
Domestic Number % 0.02 0.05 0.09 >.10 Ave.*, 
SEecies Sam:e1es Positive POSe EE Enm Epm EEm EEm 
'~~ 
Carp 75 23 ~.Q .7 
-'16 2 4 1 .0073 
Catfish 145 26 17.9 18 2 3 3 . .0053 
Croaker, drum 57 8 14.0 6 2 .0028 
Perch, Jresh water .32 2 6.3 2 .0044 
Sucker (buffalo) 30 19 63.3 10 6 3 .0250 
. . 
Spot 19 1 5.3 l' T 
Eel 3 1 33.3 1 .003 
White fish 1:8 ez 11.1· .. I 1 .012 
Fish, unclassified 26 2 7.7 1 1 .007 
T .... trace 
Overall % finfish positive ~ 9.5 
'i: 
Overall Average (domestic finfish only) = 0.003 ppm 
T = <0;01 ppm (per computerized data reporting system). 
*Values reported as "T" equated to zero in computing average. 
The action level for heptachlor epoxide in fish is 0.3 ppm. 
Max. , 
ppm 
.13 
.17 
.05 
.07 
.19 
T 
.01 
.13 
.11 
• 
TABLE 13 -
DISTRIBUTION OF DIELDRIN RESIDUE LEVELS IN DOMESTIC 
FINFISH - FY 79 (Positives Only) 
No. Trace- 0.11- 0.21-
Domestic Number % 0.10 0.20 0.30 
Species Samples Positive POSe ppm ppm ppm 
Bass, fresh water 7 2 28.6 2 
Bass, salt water 9 2 22.2 :2 
Bluefish 29 11 37.9 11 
Bonito 5 1 20.0 1 
Buffalo (sucker) 30 25 83.3 15 6 3 
Carp 75 39 52.0 34 2 3 
Catfish 145 65 44.8 53 5 4 
Cod 39 1 2.6 1 
Croaker; drum 57 22 38.6 20 1 1 
Eel 3 2 66.7 1 1 
Flounder 34 1 2.9 1 
Herring, shad 9 8 88.9 8 
Mackerel 17 6 35.3 6 
Mullet 16 1 6.3 1 
Perch, fresh water 32 6 18.8 4 1 1 
Porgy 9 1 11.1 1 
Pike 7 6 85.7 6 
Spot 19 14 73.7 14 
Trout, fresh water 38 18 47.4 16 1 
Trout, sea 31 13 41.9 13 
Tuna 120 2 1.7 2 
White. fish 18 17 94.4 6 6 3 
Whiting 17 6 35.3 6 
Fish, unclassified 26 4 15.4 3 1 
T .. trace 
Overall average (finfish only) = 0.016 ppm 
T = < 0.01 (per computerized data reporting system) 
*Values reported as "T" equated to zero in computing average 
The action level for dieldrin in fish is 0.3 ppm 
28< 
>0.30 
ppm 
1 
3 
1 
2 
Ave. *) }fax.) 
ppm ppm 
T T 
.002 .01 
.002 .03 
0004 .02 
.086' .45 
.022 .24 
.027 .36 
T T 
.012 .24 
.10 .30 
T T 
.010 005 
.002 .02 
T T 
.016 026 
T T 
.006 .02 
.006 .02 
·030 .39 
.001 .02 
.0006 .07 
·150 943 
T T 
.007 .16 
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TABLE 15 -
DISTRIBUTION OF ARSENIC LEVELS IN CANNED DOMESTIC TUNA 
Interval, ppm Number of Samples in Interval 
Zero or Not Detected 
0.02-0.40 
0.41-0.80 
0.81-1.20 
1.21-1.60 
1. 61-2 .00 
2.01-2.40 
>2.40 
Average (84 samples) = 0.85 
Minimum level quantitated = 0.02 ppm 
Maximum level = 2.890 ppm 
5 
19 
27 
13 
5 
7 
5 
3 
No regulatory limit has been established for arsenic in fish. 
TABLE 16 -
DISTRIBUTION OF LEAD LEVELS IN CANNED DOMESTIC TUNA 
Interval, ppm Number of Samples in Interval 
Zero or Not Detected 
T « 0.02) 
0.02-0.10 
0.11-0.30 
0.31-0.50 
0.51-0.70 
0.71-0.90 
>0.91 
Average (88 samples) = 0.28 
Minimum level quantitated .02 ppm 
Maximum level = 1.54ppm 
T = trace « 0.02 ppm limit of quantitation) 
7 
8 
29 
18 
7 
7 
4 
8 
No regulatory limit has been established for lead in fish. 
TABLE 17 -
DISTRIBUTION OF CADMIUM IN CANNED DOMESTIC TUNA 
Interval, ppm Number of 
zero or ND* 
**T « 0.01) 
0.01 
-
0.03 
0.04 
-
0.06 
0.07 - 0.09 
0.10 - 0.12 
0.13 - 0.15 
0.16 - 0.24 
Average (84 samples) = 0.022 ppm 
Minimum level quantitated = 0.01 ppm 
Maximum level detected = 0.24 ppm 
*ND = not detected 
Samples 
12 
14 
48 
3 
2 
3 
1 
1 
**T = trace « 0.01 ppm limit of quantitation) 
in Interval 
No regulatory limit has been established for cadmium in fish. 
TABLE 18 -
DISTRIBUTION OF SELENIUM IN CANNED DOMESTIC TUNA 
Interval, ppm Number of 
zero or ND* 
0.04 - 0.40 
0.41 - 0.60 
0.61 - 0.80 
0.81 - 1.00 
1.01 - 1:11 
Average 87 (samples) = 0.701 ppm 
Minimum level quantitated = 0.04 ppm 
Maximum level detected = 1.11 ppm 
*ND = not detected 
Samples in Interval 
0 
7 
22 
30 
21 
7 
No regulatory limit has been established for selenium. 
in fish. 
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